Transport of chlorpromazine in the Caco-2 cell permeability assay: a kinetic study.
The intestinal transport of compounds can be measured in vitro with Caco-2 cell monolayers. We took a closer look at the exposure and fate of a chemical in the Caco-2 cell assay, including the effect of protein binding. Transport of chlorpromazine (CPZ) was measured in the absorptive and secretory direction, with and without albumin basolaterally. Samples were taken from medium, cells, and well plastic. For the secretory transport experiments with albumin, the free CPZ concentration at the start of the experiment was measured by negligible depletion-solid phase microextraction (nd-SPME). Recovery of CPZ from the medium was low, especially in the absorptive transport direction. CPZ was found in the cells (≤20%) and bound to the well plastic (≤25%), and 94% of CPZ was bound to albumin. An initial lag phase was observed, which was likely caused by partitioning of CPZ between the donor concentration and the Caco-2 cells; after 20 min, transport of CPZ to the receiver compartment was linear. The low recovery and the test compound found both inside the Caco-2 cells and bound to the well plastic complicate the calculation of the fraction transported and render reliable estimates of permeability constants impossible. For a chemical like chlorpromazine, which is hydrophobic in its neutral form, but in general also for more lipophilic compounds, the Caco-2 cell assay might not be straightforward, and a more detailed study into the fate and exposure of the test compound might be needed to arrive at meaningful data for transport and permeability.